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from causing whitening after cure and strong whitening occurring when water is dropped onto 
the coating film during cure and which exhibits an excellent interlayer adhesion in 
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CONSTITUTION: The curative comprises an aliph. amine compd. and at least one polyamine 
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epoxy compd., a re action product of xylylenediamine with a carbox yl compd., and a Michael 
reaction compd. of xylylenediamine with an acrylic compd. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the epoxy resin constituent which consists of an epoxy 
resin curing agent and this epoxy resin curing agent, and an epoxy resin. In detail, it is related with an 
epoxy resin curing agent useful to the covering material used for corrosion prevention, such as a coating, 
flooring, a metal, and concrete, etc., and an epoxy resin constituent. 
[0002] 

[Description of the Prior Art] Conventionally, various polyamine compound is widely known as an 
epoxy resin curing agent. Especially aliphatic series polyamine compound is widely used as an epoxy 
resin curing agent for room temperature setting, and has a coating, flooring, etc. as an application of a 
such room-temperature-setting type epoxy resin and an epoxy resin curing agent. It has the descriptions, 
such as giving the hardened material in which xylylene diamine excelled [ hardened material ] in cold 
cure nature compared with other aliphatic series polyamine, and chemical resistance was excellent in the 
above-mentioned aliphatic series polyamine. However, since the carbon dioxide and steam in 
atmospheric air are absorbed and it is easy to generate carbamate, when it is used as an epoxy resin 
curing agent, a hardening epoxy resin paint fil m milks xylylene diamine , and it has the fault to which a 
paint film appearance falls that the adhesion between lavers_o£the paint film at the time of giving two 
coats falls. Moreover, when waterdrop is dropped in the middle of hardening on a paint film, there is a 
phenomenon in which milkiness of the part becomes intense. 

[0003] Therefore, being used as an epoxy resin curing agent by un-denaturalizing has little xylylene 
diamine, and in order to improve the above-mentioned fault, it is used as various denaturation objects. 
The next denaturation approach is learned as the typical denaturation approach. 
(1) Addition of hardening accelerators, such as a denaturation (5) tertiary-amine compound by the 
Michael reaction with the denaturation (4) acrylic compound by the reaction with the compound which 
has a denaturation (3) carboxyl group by the reaction with the denaturation (2) epoxy compound by the 
Mannich reaction with a phenol system compound and an aldehyde compound, and a phenolic 
compound, however t he fault of xylylene diamine do not fully com e to be canceled b y the above- 
mentioned approach. And the problem that working lltfc will betome short ii' a hardening accelerator is 
added as shown in (5), and workability worsens is also produced. 

[0004] Moreover, although there is also the approach of covering the front face of a paint film and 
preventing absorption of the carbon dioxide in air or a steam like the paraffin wax in an unsaturated 
polyester resin, paraffin wax has the fault of being hard to mix with an epoxy resin or an epoxy resin 
curing agent easily, if two coats is further given on the paint film further covered with paraffin wax, it 
will be easy to produce poor layer adhesion of a paint film, and the so-called interlaminar peeling will 
tend to occur. Therefore, application in the epoxy resin field of paraffin wax is difficult 
[0005] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the curing agent for 
epoxy resin s excellent in the adhesion between layers at the time of being able to prevent the intense 
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milkiness produced when milkiness of a hardening paint film can be canceled and waterrirop is drooped 
at the paint film in the middle of hardening, even if it uses the denaturation object of xylylene diamine 
or xylylene diamine as an epoxy resin curing agent, and giving two coats. 
[0006] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly, by using the epoxy resin 
curing agent which consists of the denaturation object and fatty amine compound of xylylen e diamine 
-and/or xvlvlene diamine , this invention persons found out that tne above-mentioned technical problem 
was sgl vable, and reached this invention. 

70007pNamely, the denaturation object according [ this invention ] to a Mannich reaction with xylylene 
diamine, xylylene diamine, a phenol system compound, and an aldehyde compound, The denaturation 
object by the reaction of xylylene diamine and an epoxy compound, the d enaturation object by the 
reaction of xylylene diamine and the compound which has a carboxyl group , Or the polyamine 
compound containing at least one sort in thi> ri *>n a tii ration, object by the Michael reaction of xylylene 
diamine and an acrylic compound (A) , It is invention about an essential epoxy resin constituent from the 
epoxy resin curing agent which consists of a fatty amine compound (B) and this epoxy curing agent, and 
an epoxy resin. 

[0008] The epoxy resin curing agent used by this invention is an epoxy resin curing agent which consists 
of polyamine compound (A) containing at least one sort in the denaturation object by the Michael 
reaction of the denaturation object by the Mannich reaction with xylylene diamine, xylylene diamine, a 
phenol system compound, and an aldehyde compound, the denaturation object by the reaction of 
xylylene diamine and an epoxy compound, the denaturation object by the reaction of xylylene diamine 
and the compound which has a carboxyl group, or a xylylene diamine and an acrylic compound, and a 
fatty amine compound (B). 

[0009] Although it is good as polyamine compound (A) at any one sort in the denaturation object by the 
Michael reaction with the denaturation object by the Mannich reaction with xylylene diamine, xylylene 
diamine, a phenol system compound, and an aldehyde compound, the denaturation object by the reaction 
of xylylene diamine and an epoxy compound, the denaturation object by the reaction of xylylene 
diamine and the compound which has a carboxyl group, or the acrylic compound of xylylene diamine, 
two or more sorts may be contained. 

[0010] As xylylene diamine used by this invention, meta-xylylene diamine is mentioned as a typical 
thing. 

[001 1] As for the denaturation object by the Mannich reaction with the phenol system compound of 
xylylene diamine and aldehyde compound which are used by this invention, a resultant with meta- 
xylylene diamine, a phenol system compound, and an aldehyde compound is mentioned. A phenol, 
cresol, butylphenol, nonyl phenol, etc. can be illustrated as a phenol system compound used for the 
above-mentioned denaturation. Moreover, as an aldehyde compound, although formaldehyde, an 
acetaJdehyde, a benzaldehyde, etc. can be illustrated, as for a general target, a formaldehyde water 
solution is used. Especially limitation will not be carried out if the reaction ratio with the meta-xylylene 
diamine in the case of denaturation, a phenol system compound, and an aldehyde compound is the rate 
which contains the amino group in which the resultant which can avoid gelation and is acquired has 
active hydrogen. 

[0012] As for the denaturation object with the epoxy compound of the xylylene diamine used by this 
invention, the resultant of meta-xylylene diamine and an epoxy compound is mentioned. As an epoxy 
compound used for denaturation, diepoxy compounds, such as mono-epoxy compounds, bisphenol A 
diglycidyl ether, etc., such as butyl glycidyl ether and phenyl glycidyl ether, can be illustrated. One sort 
of epoxy compounds or mixing of several sorts of epoxy compounds is sufficient as the epoxy 
compound used for these denaturation. Especially limitation will not be carried out if the reaction ratio 
of the meta-xylylene diamine in the case of denaturation and an epoxy compound is the rate which 
contains the amino group in which the resultant which can avoid gelation and is acquired has active 
hydrogen. 

[0013] A resultant with the compound with which the denaturation object of the xylylene diamine used 
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by this invention and the compound which has a carboxyl group has meta-xylylene diamine and a 
carboxyl group is mentioned. Monocarooxyiic acia, such as dicarboxylic acid, such as a polymerization 
fatty acid usually named dimer acid generically as a compound which has the carboxyl group used for 
denaturation, an adipic acid, and a sebacic acid, talloil fatty acid, oleic acid, and stearin acid, can be 
illustrated. Especially limitation will not be carried out if the reaction ratio of the meta-xylylene diamine 
in the case of denaturation and the compound which has a carboxyl group is the rate which contains the 
amino group in which the resultant which can avoid gelation and is acquired has active hydrogen. 
[0014] The denaturation object by the Michael reaction of the xylylenR diamine ^nH the acrylic 
compound which are used by this invention can mention a resultant with the compound which has the 
carbon-carbon double bond which adjoined meta-xylylene diamine, the nitrile group, or the carbonyl 
group. Acrylonitrile, a methyl methacrylate, etc. are mentioned as an example of the acrylic compound 
concretely used for denaturation. The reaction ratio of the meta-xylylene diamine in the case of 
denaturation and an acrylic compound will not be limited especially if it is the rate which contains the 
amino group in which the resultant which can avoid gelation and is acquired has active hydrogen. 
[0015] Each denaturation object of the above-mentioned xylylene diamine and xylylene diamine may be 
contained in the polyamine compound (A) used by this invention two or more sorts. 
[0016] Moreover, in the polyamine compound (A) used by this invention, each denaturation object of 
the above-mentioned xylylene diamine, polyamine other than each denaturation object of xylylene 
diamine, and polyamine may contain. As for the content of each denaturation object of other polyamine 
of these, and polyamine, it is desirable that it is the amount of extent which spoils neither the description 
of xylylene diamine nor the effectiveness of this invention, and it is desirable that it is 50 or less % of 
the weight of the whole polyamine compound. 

[0017] In this invention, it is the description that the fatty amine compound contains in the epoxy resin 
curing agent. The fatty amine compound (B) used by this invention is the 1st class amine, the secondary 
amine, and the tertiary amine compound which are mainly manufactured considering a fatty acid or 
higher alcohol as a raw material, as for a carbon number, eight or more are desirable, and it is desirable 
that it is the compound which has especially the 1st class amine. 

[001 8] As for the fatty amine compound (B) used by this invention, it is desirable for a carbon number 
to be eight or more, and, specifically, the compound which has the 1st class amines, such as an octyl 
amine, a dodecyl amine, coconut alkylamine, tetradecylamine, a hexadecyl amine, an octadecyl amine, 
hardening beef tallow alkylamine, beef tallow alkylamine, an oleyl amine, soybean alkylamine, and a 
dimer amine, can be mentioned. 

[0019] Although it is the description that the fatty amine compound (B) contains in the epoxy resin 
curing agent in this invention, a carbon number cannot expect the dissolution or the waterproof 
improvement of the paint film which is the technical problem of this invention in milkiness with the 
amine compound of the carbon number of under the above-mentioned range. 
[0020] the blending ratio of coal of the component presentation ratio of the epoxy resin curing agent 
used for this invention, i.e., polyamine compound (A) and a fatty amine compound (B), - the polyamine 
compound (A) 100 weight section - receiving - a fatty amine compound (B) - 2 - 8 weight ****♦*- 
things are desirable. The blending ratio of coal of a fatty amine compound (B) can aim at the dissolution 
and the waterproof improvement of a paint film in milkiness above the 2 above-mentioned weight 
sections, and on the other hand, an epoxy resin curing agent can maintain homogeneity and transparency 
in ordinary temperature, without falling compatibility with polyamine compound (A) below in the 8 
above-mentioned weight sections. 

[0021] Moreover, if the third component is added in addition to polyamine compound (A) and a fatty 
amine compound (B) when an epoxy resin curing agent produces nebula also in ordinary temperature 
depending on the presentation of an epoxy resin curing agent, homogeneity and a transparent epoxy 
resin curing agent can be obtained in ordinary temperature. As this third component, the resultant 
(Mitsubishi Gas Chemical Co., Inc. make and trade name:NDCANORUY) of benzyl' alcohol, a meta- 
xylene, and formaldehyde etc. is mentioned. 

[0022] In ordinary temperature, i.e., 15 degrees C - 30 degrees C, the liquefied thing of the epoxy resin 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 



11/30/05 



JP,08-104738,A [DETAILED DESCRIPTION] 



Page 4 of 6 



used by this invention is desirable, and the polymerization product of bisphenol A and epichlorohydrin 
or the polymerization product of Bisphenol F and epichlorohydrin is mentioned as a typical thing. 
Moreover, non-reactivity diluents, such as reactant diluents, such as butyl giycidyl ether and phenyl 
glycidyl ether, and benzyl alcohol, may be contained in these epoxy resins. Moreover, the bulking agent 
and the pigment may be contained in the epoxy curing agent of this invention, or the epoxy resin 
constituent. Next, an example explains this invention to a detail more. 
[0023] 

[Example] The paint film evaluation approach in an example and the example of a comparison is 
described below. 

** Appearance : a visual judgment estimates the gloss, transparency, and smooth nature of a paint film. 
** Water resistant test : place the absorbent cotton in which one day after paint and seven days after 
water were dipped on a paint film, and evaluate change on the front face of a paint film except for 
absorbent cotton one day after. 

** Interlaminar-peeling trial : the constituent much more same once again seven days after paint was 
painted on it, and it was made to harden for seven days at 23 more degrees C. then, the trial by the 
squares tape method (K5400, JIS clearance spacing of 2mm / measure number of divisions 25) is 
performed, and the adhesion between coats is evaluated. 

[0024] The display of the evaluation result of the paint film in an example and the example of a 
comparison is based on the following displays. 

O : - superiority O: - fitness and **: - a little - defect Poor x:milkiness condition EX: - completely - 
milkiness nothing G: - small - those with F:milkiness with milkiness P: - intense milkiness [0025] 
Meta-xylylene diamine 272g (two mols) and phenol 188g (two mols) are taught to the reaction container 
which reached with example of reference 1 stirring equipment, a thermometer, nitrogen installation 
tubing, the reflux cooling pipe, and the dropping wax, and was equipped with the water reservoir 
machine. Formalin (37% water solution of 8% methanol content) 108g was dropped at 90 degrees C 
under the nitrogen air current in about 1 hour, agitating, the temperature up was carried out to 100 
degrees C after dropping termination, and the reaction was performed for 1 .5 hours. The temperature up 
was carried out to 150 degrees C over 2 hours, dehydrating furthermore, and the reaction was performed 
for 1 hour. The acquired resultant was the liquid of light yellow transparence. Let this resultant be 
Amine A. 

[0026] Meta-xylylene diamine 272g (two mols) is taught to the reaction container equipped with 
example of reference 2 stirring equipment, a thermometer, nitrogen installation tubing, the reflux 
cooling pipe, and the dropping wax. Bisphenol A diglycidyl ether (weight-per-epoxy-equivalent 190 
g/eq) 152g was dropped at 80 degrees C under the nitrogen air current in about 1 hour, agitating, the 
temperature up was carried out to 100 degrees C after dropping termination, and the reaction was 
performed for 2 hours. The acquired resultant was the liquid of light yellow transparence. Let this 
resultant be Amine B. 

(p02^ Meta-xylylejae diamine 2 72g (two mols) and 23 lg (289g of acid equivalents, eq) o fdimeracid 
are taught to the reaction container which reached with example of reference 3 stirring equipment, a 
thermometer, nitrogen installation tubing, the reflux cooling pipe, and the dropping wax, and was 
equipped with the water reservoir machine. Under the nitrogen air current, it performed at 200 degrees C 
for 1 hour for 1 hour, 230 degrees C performed the reaction at 180 degrees C, for 2 hours, agitating, and 
condensation water was distilled off. The acquired resultant was the liquid of brown transparence. Let 
this resultant be Amine C. 

[0028] Amine C245g of the example of reference is taught to the reaction container equipped with 
example of reference 4 stirring equipment, a thermometer, nitrogen installation tubing, the reflux 
cooling pipe, and the dropping wax. 200 degrees C is taught at 180 degrees C under a nitrogen air 
current for 1 hour, agitating. P-S-buthylphenyl glycidyl ether 67g (0.28 mols) was dropped at 80 degrees 
C under the nitrogen air current in about 1 hour, agitating, the temperature up was carried out to 100 
degrees C after dropping termination, and the reaction was performed for 2 hours. The acquired resultant 
was the liquid of brown transparence. Let this resultant be Amine D. 
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[0029 ] Meta-xylvlene diamine 272g (two mols) is taught to the reaction container equipped with 
example of reference 5 stirring equipment, a thermometer, nitrogen installation tubing, die reflux 
cooling pipe, and the dropping wa x. Acrylonitrile 53g (one mol) was dropped at 80 degrees C under the 
nitrogen air current in about 1 hour, agitating, the temperature up was carried out to 100 degrees C after 
dropping termination, and the reaction was performed for 2 hours. The acquired resultant was the liquid 
of li^ht yellow transparence. Let this resultant b e Amine E. 

[0030J 3 yieta-xvlvlene diamine 272g (two mols) is taught to the reaction container equipped with 
example of reference 6 stirring equipment, a thermometer, nitrogen installation tubing, the reflux 
cooling pipe, and the dropping wax. lOOg (one mol) o f methyl methaciylates was dropped at 90 degrees 
C under the nitrogen air current in about 3 hours, agitating, and the reactionwas performed for after 
[ dropping termination ] 1 hour. The temperature up was carried out over 1 hour to 170 more degrees C, 
and the reaction was performed for 3 hours. The acquired resultant was the liquid of light yellow 
transparence. Let this resultant hft Aminp F 

[003 1] It mixed at a rate which showed the polyamine compound, fatty amine compound, and diluent 
which were shown in an example 1-13 meta-xylylene diamine, or the example of reference in Table 1 
and 2, and it changed into the uniform condition with heating etc., and cooled to the room temperature, 
and the epoxy resin curing agent was prepared. The example numbers 1-13 as shown in each epoxy resin 
curing agent in Table 1 and 2 were attached. Then, it mixed at a rate which shows an epoxy resin and an 
epoxy resin curing agent in Table 4 and 5, painted in thickness of 200 micrometers on the cold rolled 
steel plate, it hardened for seven days at 23 degrees C, and the paint film was produced. Evaluation of an 
appearance, the water resistant test, and the interlaminar-peeling trial by two coats were performed about 
these paint films. The evaluation approach is as having been shown below. A result is shown in Table 4 
and 5. 

[0032] As shown in the examples 1-7 of a comparison of one to example of comparison 7 table 3, the 
thing of the combination presentation which does not add a fatty amine compound was used as an epoxy 
resin curing agent, and the same approach as an example 1 estimated. A result is shown in Table 6. 
[0033] 

[Effect of the Invention] By using the epoxy resin curing agent of this invention, the epoxy resin paint 
film which milkiness of the paint film which was the fault of a xylylene diamine system epoxy resin 
curing agent conventionally was canceled, and was excellent in the water resisting property, and was 
excellent in the adhesion between layers is obtained. And the paint film is excellent in gloss, 
transparency, and smooth nature. 
[0034] 

Table 1 Presentation example number of epoxy resin curing agent 1 2 3 4 5 6 7 Presentation (weight 
ratio) 

MXDA1 95 Polyamine A - 98 98 96 - - - Polyamine B 98 96 96 Coconut alkylamine - 2 - 

A hexadecyl amine 5 Octadecyl amine - - 2 - 2- - oleyl amine - - 4 - 4 - Soybean 

alkylamine 4 Benzyl alcohol 25 - 25 - 25 - - NIKANORU Y50- - - 10 - 10 10 Cable address in a 

table The abbreviation for 1 meta-xylylene diamine [0035] 

Table 2 Presentation example number of epoxy resin curing agent 8 9 10 11 12 13 Presentation (weight 
ratio) 

Polyamine C 98 Polyamine D - 95 98 92 - - Polyamine E 95 - Polyamine F 98 

Coconut alkylamine - 8 hexadecyl amine 2- - 52 Octadecyl amine - -2 - - Benzyl alcohol — -25 

25 [0036] 

Table 3 Example number of presentation comparison of epoxy resin curing agent 1 2 3 4 5 6 7 
Presentation (weight ratio) 

MXDA1 100 Polyamine A - 100 Polyamine B - - 100 Polyamine C-- - 100--- 

Polyamine D 100 - - Polyamine E 100 - Polyamine F 100 Benzyl alcohol 25 25 25 - 

25 25 Cable address in a table The abbreviation for 1 meta-xylylene diamine [0037] 

Table 4 Property example number of paint film 1 2 3 4 5 6 7 Resin combination (weight ratio) 

Epoxy resin base resin 1 100 100 100 100 100 100 100 Epoxy resin curing agent 22 37 47 47 41 39 34 
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Evaluation of a paint film Appearance Milkiness condition EX EX EX EX EX EX EX Gloss OOOO 
0 0 0 Transparency 0 0 0 0 0 0 0 Smooth nature 0 00 0 O 0 0 Water resisting property One day 
after 0 0 0 0 0 0 0 Seven days after 0 0 0 0 0 0 0 Adhesion between layers 0 0 0 0 0 0 0 
[0038] 

Table 5 Property example number of paint film 8 9 10 11 12 13 Resin combination (weight ratio) 
Epoxy resin base resin 2 100 100 100 100 100 100 Epoxy resin curing agent 41 56 56 56 43 46 
Evaluation of a paint film Appearance Milkiness condition EX EX EX EX EX EX Gloss 0 0 0 0 0 0 
Transparency 0 0 0 0 0 0 Smooth nature 0 0 0 0 0 0 Water resisting property One day after 0 0 0 
0 0 0 Seven days after 0 0 0 0 0 0 Adhesion between layers 0 0 0 0 0 0 Cable address in a table 
It also sets to the abbreviation for 2 bisphenol A diglycidyl ether (weight-per-epoxy-equivalent 190 
g/eq), and Table 6, and is the [0039]. [ same ] 

Table 6 Example number of property comparison of paint film 1 2 3 4 5 6 7 Resin combination (weight 
ratio) 

Epoxy resin base resin 2 100 100 100 100 100 100 100 Epoxy resin curing agent 22 48 40 41 56 43 46 

Evaluation of a paint film Appearance Milkiness condition P G G F F F F Gloss **00* M * **0 

Transparency xOO** ** **** Smooth nature 000**00** Water resisting property One day 

after Adhesion between seven days after [ x **** **** ** ** ] ** ** ** ** ** ** ** layers x O 0 ** ** 
** ** 



[Translation done.] 
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1 

^^fc^RJEtiS^ttft. * uy>-'7$ yfc 

». tL<<i*^yuy^7$yfc7?y;i^b£afc 
?)v-r ir/PBOElcfc h%m>co? *>^&< b i> 1 

tf^u t s yft&fflh ( a ) fc. mflsrswk^ft (b) 
fc*^&&x;K*Haiil®ft8<]. 10 
[f]W<Jl2] --K'JTSyft^tl (A) 1 OOMSSt 
*fU miSTSWk^) (B) £2~8ftig?irai,-C 

[ft 3 ] Alter s y ( B ) 0^a* { 80ht'$) 

yi 7 a y-^-fk^ft&l^T^rt Nb£tii:0-?y 
-•■/tRmzX&gmi. dfv-'JU-y^TSytx^df 

i>l<lt*i'Vi/yi;7$.ytT?v ; wwiteflj b<n-? 
-f l-frRfciz x h^m&<r>o h'J?%:< b 1 1 UZHtjx 

'JTS y-ffc£ft ( A ) £ . HUT S Wb-^) ( B ) i*> 
^^Sx^^flS^LfJ^ fcil^x^dfxffiilfc*^ 
^SWK&Sxtf^Stlgffijm 

[000 1] 

[jSg±0*iJffl#»] *%Bfl{ix^x^|gli^j, s. 

*is®mmi.mzm?hh<7)X'bh. mi<u. mm. 30 

wttmmz^mhbxx^i/mtikmiwi s^x** 
^m^miuzmth^x'hh . 

[0002] 

[«*0«fB] ft* J: 0 . #*K'J TS Wb^ttJix^ 

x.x*is®mwx.x*i'®ffimM<r>m&b ix. m 

mm t . ±f asias^*' y r s y<o+T\ 40 
* >-y yfcwatfDiimif ur s y£< 

iO#a$r^LTO&. LA»U ^'J Uyi^S y|i. 

LitJ«-&(cg{bx^^aiMagA<eibL, wmmt< 

izmtmr-rz t *0M»*i&tatm L<%z,t^o 
mttfbz. 50 
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2 

[0003] zntzth. ^yvysfrsva. *^tt 

•fx** yWMt ixmZti&Zb tt*J«8r< . 

( 1 ) 7xy-;i'M^tiiSU t 7;iTt Kfc£ftfctf>v 

( 2 ) x^Ht^jtc7)TOcJ:S3gtt 

(3) ^^^^PS^^rrsft^ftfcWRffiCJ:!,^ 

(4) 7? 'J/WRft;£fti:*)?>f ^RBC J:4Stt 

(5) 3«T5yft*w. 7xy-;Wk^ft*o«fl:ffi 

LfrLtctfh. ^yVi-y : J7iy<DXAit±Mi<r>lfm 
X'tt+Mzffinzti&lzli$\t>&\ U>i . ( 5 ) <o 

[00 04] 4fc, ^fi&fP^Uxxr^fiailtcfcftl.^' 

7^77 ^xJix^^Bl^x^^ms^ji: 
4 yv-y^XTgo/dtJBlbcS ^tcMiaMOSrl-l. 

[0005] 

'J V y y'7 5 y t L < (i^E-v y 1^ y *jt s y^acffiftSr 
x^i/^Big^Jt UTttfflLTfcWiaMKoaftt 

[0006] 

Ufc*S». ^^Viyy^^yHXif/ttzit^^ou 

y\?7 s y<r)m®ibmm7 s wfc^w>^«i^ 

[0007] ^f^'Ji^yxT* 
y * y y u y V7 s y fc 7 x j -)vm&im.V7)\> 
^Yqt^b<r>^y-y>cWfc\z±h>mto. ^f^y 
uyiS7$ybxX*i'ik&mbcr>Kmizj: &%&m. 
*i/VvyiS7$yb*)\smi')vmttthfc&fob 
<r)&MzZ.h%&ifa* i>L<l±*i' , J\syiS7$.yb7 
9 y fr%<t&fob ^RJCfcJ: £Stt«K) a *>^- 
=5:<ti>lS$:^-KyT5y^^I (A) fc. fgj»r 
S yito^ ( B ) fc*^&SX;K*i,fiKfl21 ai/ 
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[0008] *mx-mztisx#* i^wmmm 

\t, *vyuyy'75y. Jfy'ji/yy'7Syt7xy 
fciiSCffift. *yy 1^x75 yfcx^Hb^t 

<*>raGfc.fc*S5tt». * x 'J W y x'7 5 y i: v 
y U y i/7 5 y t 7 9 y ;WMfc£»i fc <9V4 tvPSJE 

iz£&$mmc?>oWj:< t i>im*£tt#v7i y<t 
&to(A) t. K»75 (B) kfrtehxx io 
*xffiflggWbS<J-C*>S. 

[0009] *yr5;Hfc&tt (a> >i/tii. 

fcatTT/l'f t F-fb^fc^vyx-y tRJEKJ:.!.^ 
4*. ^v-ywyvrsytx^dfMk^toRjccj; 

SSttft. 4f^yuy^7Syfc^jK^^Hs«:*t 

7\y<r)79 VJU3kik£fy>k<7y?4 ^RfcfcJ^Stt 

T&iH. 20 
[ 0 0 1 0 3 *»WCteffiSil** y'J iy> : J7 S yfc 

[ooii] *jsiBTfl6ffl**i**i/y uyy'rs yo 

fttLTs 7i/-;k 9VV-)V^ W7x/- 
/k y-;i/7xy-;^WIitll.. 7/u-ft 30 
Hfc£ttfcLTs *^A7^Tt F\ 7-bh7;H*t 

y 1^x75 yfc 7x J-frmi&tSBOlfTfirF't Ffc 

[0012] *miTffil%tl&*i'V b>y'7S ><n 

kx#4fjHk^fcORJK4lStt*«S«f^*l6. SCttfc 40 
fflV^ftSx^Mt^ftfcLT. 7"f;^'Jyy>x 
-r /I', 7 x —)V?» $/*Jfox.— J ?f\rt: b'Ot /x#df 
Hb&^f.x 7i7-m y i/^'/px-frt^*) 

coxtf* Mb^ft<0^T'<> i W. g&CD&co* 9* : s 

07 s ;&z$ttm%m-£Tt)tiimizm%iiZiiL 

50 
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c o o 1 3 ] xwRx-mztiz* i/V UyiSTS. >t 

mz^hit&tot LTiia»*w -v-wtkwftztix 

yK. h-MiMiffiK, *Wvlk Xr7yyK^) 
y x*7 S y t tiivm x;^5r*rr 4fc£ft i: ORlEJt 

tt*#&8or s j mttttzmemx-btui mz 
[ooi4] *%m?mmzti&*i/v uyy*75 yt 

79 Vfr%it-£Wb<r>-?4 y)V^.mzX S^ttfttt. ^ 

9 * v 'J U V x'7 5 y t X F y *, 1 < {i^tfx/P 

tih79V)Vm\L&t>Jl<?>mkLX. 7^'Joxhy;k 

*??y;p&*W£*w<9*u. attoBM).*** 
v y pyyr 5 y 1 7^ y iv&fc&tok <r>Km\tmt. 

[0015] *W»TttfflS<l6JKy 7S Wb^fo 

(a) tti. M^^yi^^rsy, *>-vu>i; 

7 5 ><0#^tt»' 2 mW±1n£ HX V t J: V\ 
[ 0 0 1 6 ] *fMBTtt«S#l*>Ky 7S Xb£ 

A (a) (cti. jjw^yuviTsv. *^yuy 
v*7 s yo«BfflttJWOJKU 7 s y . av#y 7 s y 

7 s y . y 75 vo«ettfttf>*«tt* x y u 
y y'7 5 y^)W^JKH^tWR* 
t-^s i t #314 L < . ^y 7S yfb£tt£#<9 5 o« 
«%OTT'* s z t #mt U \ 
[0017] *JWJfc:!iVvt . JHK75 y-fb^i^x^ 

»»rfl6ffl$<i4lsiB7Syfl:*ft ( b ) liitmiteK 

4 ^«iS£«7;U3 -/l, £ t LT»iS#i4 1«75 

y, 2a7Syfcii/3«7Sy^b-^5T-*>0, m®. 
tfanLtimt l< . wc i m7 s ytttMt-smx' 
$>&zbtfm*L\,\ 

1 0 0 1 8 ] *3W&Cttffl-f *«BTS-yft£ft ( B ) 
(iM*^* { 8ULhT'ft IZ bimt L< . 
jf^f-;U7Sy. Kfy^TSV, t^WS 
y. f h^fy/l'TSy. Mtf^TSy. 

f^rsv, S-fb^fll7;^yU7$y, ^Ba7;^;u 
75 y, JtV4)V7z.y, -ks.7)V^)V7^y. 7Al 
-75 y^O i $7 5 y £3T*-*<fc£ft fcajMf h Zbtf 
X%h. 

[0019] *5mx-imR}i7 5 yft&m ( b > #x* 
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[0020] *JMBtcttffl$*l*xjK*^fflKflMt»l<0 
7 5 Wb£% ( B ) *>E£S0£li. *'J T S yflteft 

( a ) i o om&mzftL. mmrs. vo&m ( b > * 
(B> <oE^j£#±K2ajMwa±'c. ^t^s-ibo 
Mawarwjrsyftd* (a> t^jtttSrffiT 

[ 0 0 2 1 ] xdf^sHWMHBWWiUfifcJ: 

uts wtaai ( a ) t mmr s wb£* ( b > vmz 
LT, ^y^r;W3-;P. *?*>>i'>b*)UJ*7H' 

ft Ffctf)£tfMfei (Hggtfxft^ (ft) S3, 8jn a n 

[0022] *mx-misti&x.x*i'®mm* 
+%hh 1 5x^3oxac*»vvc*tt0>t«o#a* L 

<, tt*flftrt>*>i:LT. t'X7xy-/UAi;xt^a 

?o/l,t Fyyfc^M^^ftaW^itS. i 

XA^ 'J ^S^x-x^&i'^R^^m^V 
7^3 -jl4Fa#KflH£MaWf*S lit wc t> J: t \ 
*»«WxsIf*y«ftJH4«ix#dfyl|fB«jS 

[0023] 

-r. 

® M*tOR:]»SlBtt«J:^7Btt4cS:iSL^BUI 
WiriMRJtfcil* . 1 Btt£Rm«lt* . IMftBtt 

***n±[samu $^t-2 3 t cT7Brasfts-ti- 

fc. «V^T. »gf— 71S (JIS K5400,-?- 
[0024] Hilfiffl. !Um4>^ttKOfMEtSmo«^ 
aftttO EX:£<B<(feSrU G : *>"f MCS-fb*) 



[0025] ##031 

S>2 72g(2mol) t7i/-/H88g (2m 
o 1 ) fcft&tr. fiHMOT. WtLfctf^OTrc* 
/U^yy <8%^^y-;kS-*3 7%*}SjB[) 108g 

fcttiBWH-carFU smiTai ooicwwiu 

10 1. 5««B»6*ff->fc. Sfet:tt*U«r*«fe2B«B*» 

»x 1 5 o-c4-e#su i n«nra&&fT->fc. #^ix 
j^^rs^Afc-rs. 

[0026] ##f92 

*>ob*ffilt:BUmmizXf*isV\syi;7$>27 
2s (2 mo 1 ) fcft&t*. saWOT. JtffL&tff. 

sowx^xy-^Ayyi; j/x/i/x-- f/w (x^ 
^sii90g/eq) 1 5 2g£$ni$ia-e}n r 

20 U 8ST»7ai0 0iCt#«aL. 2«rBIRi6*ff-a 

£ 7 S V B fc -f 6 . 

[0 027] ##093 

Sy272g(2mol) b?A V-&2 3 1 g 
1289g/eq) SrttatT. ^SaSTF. WPLfca* 

&i sect- 1 asm. 2oo°cTmr B i 2 3ox:-e2 

B#SRK$rtfV\ «£*fcff*Lfc. \%^fiizm&$L 
30 *li*8fea«««E*T*->fc. £<»&j£!Bj£7$y 

[0028] ##094 

hot zffix.t&mmzmm<?>7 s y c 2 4 5 g z 
ttatf. ^^msfF, Ji^L^^iso-cci^ 
2 0 oxjfctt&tr. M»^srF. j»pl**«<5»8ox:t 

P-S-y^-;l^7 x -ivy y vi/'^x-r;l/ 6 7 g ( 0 . 2 
8mo 1 ) Sr^l^ra-C-jrFU, ?BT»Tf* 1 0 0"C(C 

40 ffiWkoaHtrC&ofc. £^RJS^JiStftS:7SyDtt 



[0029] ##09 5 

5 5fc*fiii.feRje§i§t=^^^^'juyv7sy2 7 

2g (2mo 1 ) *tfc&&. «M«T, «»L«T36«fe 
8 0'Cf7^ynxhU^5 3g ( lmo 1 ) S-^l^p 

stfrFL. ?rF^7aioo-ct#zaL. 21^13515 

ofc. d<0Rffi4^fe5:75yEfrS. 
50 [0 0 30] ##096 
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2 g < 2mo i ) *ttatr. mmmr. miw» wmm^iz. m-mimTiz*itzm*)X'hi. 

90'CZ'X?7V)\'W.)>.J-)i>l OOg ( lmo 1 ) i£l|£fHi>J:tfS?5 torf . 

3«H-c«nFL. smi7ai«iara6*fT-5fc. $^ [0032] mmi-i 

(C17 0iC4Tl«fia4>»tT^aU. 3B^RJS^ffo ^3<Ojt«ffll~7fc^UJtJ: 3£s HSHSTS Wt^fij 

coo 3 1 ] saws i~i 3 <±^6tc*-r. 
^^y'jvy^'rsyifcjaMrtHi-c^LfcJif'jrs 10 [0033] 

Mar 5 yft^ftat^«Bapj*ii 1 &tfS2 lammMU *^wi*»|^*54MWM*H«lN•* 

naiewn-i 3*#u:. «wc. x^Mwgt -e^MK{±3fe^, aunt. Tfttttwt* 

xtf * HHHMmf £*4 fttflft 5 fcS**»dTffl£ i^Tftft . 
U »ISE8i*«±fc2 0 0jum^«Steiffl!lU 23* [0034] 

1 2 3 4 5 6 7 

*U£ (S*ib) 

MXDA1) 95 ----- - 

-•K'JT5>A - 98 98 96 - - - 

^■'JTSyB - 98 96 96 

■V^TVMf^TSy - 2 - - - - - 

^tf^TiV 5 ----- - 

jT^^t^TSV - 2 - 2 - - 

TTM/UTSy - 4 4 - 

^sr;^/PTSy ------ 4 

O^T^n-^ 25 - 25 - 25 - - 
-1jJ-)\sY5 0 - - - 10 - 10 10 

%.*<m^ i ) xf^i/vi/yiSTs. ><m 

[0035] 

£12 x^^ttWWKW^fflR 

USSflJS^- 8 9 10 11 12 13 

a« (sat) 

sKUTSyC 98 

;K'J7$>"D 95 98 92 

jtryrsyE 95 

*f'JT5>F ----- 98 

"fvTVMf/l'TSV - 8 - - - - 

^■tfrv'^TSy 2 - - - 5 2 

*99&i'A>T§.> - - 2 - 

O^r^^-yl/ - - - - 25 25 

[00 36] 

1 2 3 4 5 6 7 

(fiftlt) 

MXDA1) 100 ----- - 

tK'JTSVA - 100 - 

^ursyB - 100 
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9 

,-Kursyc - loo - 

'^';7i>D - 100 - 

tf'JTSyE - - - - - 100 - 

-■K'JTS^F ------ 100 

^y^T^n-^ 25 25 25 - - 25 25 
Sl+^BS-f 1 ) Xf*i/Vl<->i>7$><7)® 

StttflW* 1 2 3 4 5 6 7 

x^dfxffiHiJiJl) 100 100 100 100 100 100 100 

x#*S4HIMHBM 22 37 47 47 41 39 34 

9m Qfttf© EX EX EX EX EX EX EX 
© © © © © © © 

SHJtt © © © © © © ® 

¥jftt © © © © © © © 

W*tt 1 BS ©©©©©©© 

7BS ©@©©©@© 

JllSiS^tt © © © © © © © 

latWHH- 8 9 10 11 12 13 

ttlg£& (fiMJt) 

X,-Kdr^fflBi±?PJ2) 100 100 100 100 100 100 

X^i/ttlUMtJH 41 56 56 56 43 46 

fl-K &itffl& EX EX EX EX EX EX 

ffiR © © © © © © 

3§BJ3tt ©©©©©© 

Tittt © © © © © © 

BfTktt IBS © ® ® © © © 

7BS ©©©©©© 

«fSB»14 © © © © © © 
Sl*<OB^§- 2 ) h'a 7 x 7 -/I/ A^VJ is i J)VX.— i f-A*M ( i^S* 1 
90g/eq) , *6fc*JV^r«>Ht 

®M}& (mat) 

X^v-S 

IBS 
7BS 
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100 


100 


100 


100 


100 


100 
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